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➽㦵᱁⣔ࡢ⤌⧊⣽⬊࡟࠾ࡅࡿච␿⤌⧊໬Ꮫ࡜
⺯ගᶆ㆑ࡢ᪉ἲ
⏣ᕳᘯஅ 1,2㸪⯅㇂ㅬ࿃ 3㸪Ⲷ⏣ኴ 3㸪᪩ᑿၨᚿ 1㸪 
୰ᕝᘯẎ 2㸪᱒ᮏග 2㸪኱す⚽᫂ 1,2㸪ᒣᮏᬛ❶ 2,4 
1᪂₲་⒪⚟♴኱Ꮫ⌮Ꮫ⒪ἲᏛ⛉ 
2᪂₲་⒪⚟♴኱Ꮫ㐠ືᶵ⬟་⛉Ꮫ◊✲ᡤ 
3㮵ᒇయ⫱኱Ꮫࢫ࣏࣮ࢶ⏕࿨⛉Ꮫ⣔ 
4᪂₲ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥ⑓㝔 

࠙⫼ᬒࠚ⤌⧊ࡸ⣽⬊ࡢ㢧ᚤ㙾ほᐹ࡟࠾࠸࡚㸪≉ᐃࡢᵓᡂせ⣲
ࢆ༊ูࡍࡿࡓࡵࡢᰁⰍᢏ⾡ࡣᴟࡵ࡚㔜せ࡞ᡭἲ࡛࠶ࡿ㸬㢧ᚤ
㙾ほᐹࡉࢀࡿ⤌⧊⣽⬊࡟࠾࠸࡚ࡣ㸪ࡑࡢࡲࡲ࡛ࡣ࡯ࡰ༢Ⰽࡢ
ୡ⏺࡛࠶ࡿࡀ㸪㐺ษ࡞Ⰽ௜ࡅࢆ᪋ࡍࡇ࡜࡟ࡼࡾ㩭ࡸ࠿࡞⣽⬊
ࡢୡ⏺ࡀᗈࡀࡿ㸬ࡲࡓྠࡌࢧࣥࣉ࡛ࣝࡶ㸪࠶ࡿᰁⰍἲ࡛ࡣࡑ
ࡇ࡟ࡣࠕఱࡶ࡞࠸ࠖ࡜ุᐃࡉࢀࡿࡶࡢࡀ㸪࠶ࡿูࡢᰁⰍἲ࡛
ࡣ᫂ࡽ࠿࡟ఱ࠿㸦ࢱࣥࣃࢡ㉁➼㸧ࡢᏑᅾࡀほᐹ࡛ࡁ㸪᝿ീ࡛
ᥥ࠸࡚࠸ࡓࡑࢀࡽࡢ┿ࡢጼࢆᑡࡋᇉ㛫ぢࡿ႐ࡧࡀᚓࡽࢀࡿ㸬
ᮏ◊✲ሗ࿌࡛ࡣ㸪➽㦵᱁⣔ࡢ⤌⧊⣽⬊ࢆᑐ㇟࡟㸪ච␿⤌⧊໬
Ꮫࡢᡭἲࢆ⏝࠸࡚ᰁⰍࢆ⾜࠸㸪≉࡟⺯ගᶆ㆑㸦⺯ගⰍ⣲㸧࡟
ࡼࡾᶆⓗ࡜ࡍࡿᵓ㐀ࡸࢱࣥࣃࢡ㉁ࡢᒁᅾࢆྍど໬ࡍࡿ⺯ග࢖
࣓࣮ࢪࣥࢢࡢ㨩ຊ࡟ࡘ࠸࡚ሗ࿌ࡍࡿ㸬 

࠙᪉ἲ Fࠚ344⣔㞝ᛶࣛࢵࢺࡢ㦵᱁➽㸪⬨㧊୪ࡧ࡟㦵⤌⧊ࢆᑐ
㇟࡟㸪୺࡟ච␿⤌⧊໬Ꮫⓗᡭἲࢆ⏝࠸࡚ྛ✀⤌⧊⣽⬊ࡢ⺯ග
࢖࣓࣮ࢪࣥࢢࢆᐇ᪋ࡋࡓ㸬ࢿࣥࣈࢱ࣮ࣝ㯞㓉ୗ࡛๓⬯㦵➽
(TA)㸪㛗㊑ఙ➽(EDL)㸪ࣄ࣓ࣛ➽(Sol)㸪⬨㧊(L4-L6)㸪⬯㦵ࢆ᥇
ྲྀࡋࡓ㸬㦵᱁➽ཬࡧ⬨㧊ࡣ㸪෾⤖⤌⧊ษ∦స〇⏝ໟᇙ๣ࢆ⏝
࠸࡚ᾮయ❅⣲࡛෭༷ࡋࡓ࢖ࢯ࣌ࣥࢱࣥ(-160Υ)࡛ᛴ㏿෾⤖ࡋ
ࡓᚋ㸪ࢡࣜ࢜ࢫࢱࢵࢺ࡛෾⤖ษ∦㸦10-30μm㸧ࢆసᡂࡋࡓ㸬
㦵⤌⧊ࡣ㸪ࣃࣛࣇ࢕ࣥໟᇙษ∦⏝࡜෾⤖ษ∦⏝ࡢ 2᪉ἲࢆ⏝
࠸ࡓ㸬ࣃࣛࣇ࢕ࣥໟᇙ⏝ࡣ㸪4%ࣃ࣒ࣛ࣍ࣝ࢔ࣝࢹࣄࢻᅛᐃᚋ㸪
࢚ࢳࣞࣥࢪ࢔࣑ࣥᅄ㓑㓟࡛⬺⅊ࡋ㸪ỈὙ㸪࢚ࢱࣀ࣮ࣝ⬺Ỉࢆ
⤒࡚ໟᇙࡋࡓ㸬෾⤖ษ∦⏝ࡣ㸪Kawamotoࡽ(2000)ࡢ⢓╔ࣇ࢕
࣒ࣝἲ࡟‽ࡌ㸪࢖ࢯ࣌ࣥࢱ࡛ࣥᛴ㏿෾⤖ࡋࡓ㦵⤌⧊ࢆ
5%CMC ࢤ࡛ࣝໟᇙ෾⤖ࡋࣈࣟࢵࢡࢆసᡂࡋࡓ㸬ⷧษ㠃࡟⢓
╔ࣇ࢕࣒ࣝ㸦Cryofilm, Finetec㸧ࢆ㈞௜ࡋ㸪ษ∦㸦6-10μm㸧ࢆ
సᡂࡋࡓ㸬ྛࠎษ∦ࢆ஝⇱ᚋ㸪ࣃࣛࣇ࢕ࣥໟᇙษ∦ࡣᢠཎ㈿
ά໬ฎ⌮ࢆ᪋ࡋ㸪0.1Mࣜࣥ㓟⦆⾪ᾮ(PBS)࡛Ὑίࡋ㸪5%ṇᖖ
⾑Ύཬࡧ 1%TritonX-100ࢆྵࡴ PBS࡟࡚ 1᫬㛫ᐊ ࡛࢖ࣥ࢟
࣮ࣗ࣋ࢺࡋࡓ㸬ྛ✀୍ḟᢠయࢆ౑⏝ࡋ㸪2.5%ṇᖖ⾑Ύཬࡧ
0.3%TritonX-100ࢆྵࡴ PBS࡛ᕼ㔘ࡋ࡚㸪4Υ࡟࡚ 16-20᫬㛫
࢖࣮ࣥ࢟ࣗ࣋ࢺࡋࡓ㸬ḟ࡟PBS࡛Ὑίᚋ㸪஧ḟᢠయ㸦anti-mouse 
IgG antibody Alexa Fluor 488 conjugated (1:250), anti-rabbit IgG 
antibody Alexa Fluor 555/568 conjugated (1:250)㸧ࢆ 2.5%ṇᖖ⾑
Ύཬࡧ 0.1%TritonX-100ࢆྵࡴ PBS࡟࡚ᕼ㔘ࡋ㸪ᐊ ࡛㐽ග
ࡋ࡚ 1 ᫬㛫࢖࣮ࣥ࢟ࣗ࣋ࢺࡋࡓ㸬PBS ࡛Ὑίᚋ㸪DAPI ௜ຍ
㏥ග㜵Ṇ࣐࢘ࣥࢺ๣㸦Vectashield Mounting Medium with DAPI, 
Vector Lab㸧࡟࡚ᑒධࡋࡓ㸬ከ㔜⺯ගᰁⰍࢆ⾜ࡗࡓษ∦ࡣ㸪⺯
ග㢧ᚤ㙾㸦BX-60, Olympus㸧࡟࡚ほᐹࡋ㸪ྠ㢧ᚤ㙾࡟タ⨨ࡉ
ࢀࡓCCD࣓࢝ࣛ㸦DP72, Olympus㸧ཬࡧ ⏬ീ᧜ᙳゎᯒࢯࣇࢺ
(CellSens, Olympus, Image-Pro Premier, Media Cybernetics)࡟࡚
᧜ᙳ㸪ゎᯒࡋࡓ㸬ࡲࡓ㸪⺯ගⰍ⣲ࡸࢺ࣮ࣞࢧ࣮ࢆ⏝࠸ࡓ࢖࣓
࣮ࢪࣥࢢ࡛ࡣ㸪calcein, alizarin complexone, evans blue dye, fast 
blue, fluoro-goldࢆ౑⏝ࡋࡓ㸬 
ᮏ◊✲ࡣ㸪ࠕື≀ᐇ㦂ࡢ㐺ṇ࡞ᐇ᪋࡟ྥࡅࡓ࢞࢖ࢻࣛ࢖ࣥࠖ
㸦᪥ᮏᏛ⾡఍㆟, 2006㸧ࢆ㑂Ᏺࡋ࡚㸪᪂₲་⒪⚟♴኱Ꮫཬࡧ㮵
ᒇయ⫱኱Ꮫື≀ᐇ㦂ጤဨ఍ࡢ೔⌮ᑂᰝࡢᢎㄆࢆᚓ࡚ᐇ᪋ࡋࡓ㸬 
 
࠙⤖ᯝࠚ㦵᱁➽࡟࠾࠸࡚ࡣ㸪➽⣽⬊(➽⥺⥔)⭷ཬࡧᇶᗏ⭷ࡀ
anti-dystrophin antibody㸪anti-laminin antibody࡟ࡼࡾྍど໬ࡉࢀ㸪
ࡲࡓ anti-collagen I / III antibody࡟ࡼࡾ➽⥺⥔ࡢ࿘ࡾࢆᅖࡴࡼ
࠺࡟⤖ྜ⤌⧊ᛶ⭷ࡀほᐹࡉࢀࡓ㸬ࡑࡢෆ㒊࡛ࡣ anti-slow 
skeletal myosin heavy chain antibody࡟ࡼࡾ࠸ࢃࡺࡿ㐜➽⥺⥔ࡀ
Åₔᛶ࡟ほᐹࡉࢀࡓ㸬ࡲࡓ㐣ᗘ࡞ఙᙇᛶ཰⦰่⃭ࢆ୚࠼ࡓ㦵
᱁➽࡛ࡣ㸪⭷㏱㐣ᛶࡢቑ኱࡟ࡼࡿ evans blue㝧ᛶࡢ➽⥺⥔ࡀ
ほᐹࡉࢀ㸪desmin ࡛ྠᐃࡋࡓ Z ⥺ࡢ୍㒊ᦆയࡀほᐹࡉࢀࡓ㸬
㦵⤌⧊࡟࠾࠸࡚ࡣ㸪DMP1㝧ᛶࡢ㦵⣽⬊ࡀㄆࡵࡽࢀ㸪⣽࠸⣽
⬊✺㉳ࡲ࡛ྍど໬࡛ࡁࡓ㸬 
 
 
 
 
 
 
 
 
 
 
 
 
࠙⪃ᐹࠚ⺯ගከ㔜ᰁⰍ࡛ࡣ㸪ྛ⤌⧊ࡢᵓᡂせ⣲ࡢᵓ㐀ࡸ఩⨨
㛵ಀࢆ㩭ࡸ࠿࡟ྠᐃࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡗࡓࡀ㸪࠸ࢃࡺࡿ⺯
ගࡰࡅࡸࣇ࢙࣮ࢻ⌧㇟࡜ඹ࡟ᐃ㔞໬ࡀㄢ㢟࡜࡞ࡿ㸬ඹ↔Ⅼ㢧
ᚤ㙾ࢆ⏝࠸࡞࠸ሙྜ㸪᫂░࡞⏬ീࢆᚓࡿࡓࡵ࡟ࡣ⿕෗⏺῝ᗘ
ࢆ㧗ࡵࡿ⏬ീฎ⌮ᢏ⾡ࡶᚲせ࡜⪃࠼ࡽࢀࡓ㸬ࡲࡓevans blue 
dyeࡣᶵᲔⓗ่⃭࡟ࡼࡿ➽ᦆയึᮇࡢ⡆࣐࣮࣮᫆࢝࡜ࡋ࡚ព
⩏ࢆ᭷ࡍࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡓ㸬 
 
࠙⤖ㄽࠚ⺯ගἲ࡟࠾࠸࡚ࡣᐃ㔞໬ࡀᅔ㞴࡛࠶ࡿࡀ㸪ච␿⤌⧊
໬Ꮫࡣ୍⯡ᰁⰍ࡛ࡣほᐹࡋࡀࡓ࠸ᶆⓗ㸦ࢱࣥࣃࢡ㉁㸧ࡶࡋࡃ
ࡣ⣽⬊ࡢᵓ㐀ࡸᒁᅾࢆྍど໬ࡍࡿ᭷⏝࡞᪉ἲ࡛࠶ࡿ㸬 
 
࠙ㅰ㎡ࠚᮏ◊✲ࡢ୍㒊ࡣ㸪⛉Ꮫ◊✲㈝㸦ᇶ┙◊✲(B)㸪(C)㸧
ཬࡧ᪂₲་⒪⚟♴኱Ꮫ◊✲ዡບ㔠࡟ࡼࡾᐇ᪋ࡉࢀࡓ㸬 
ᅗ 1ྛ✀ච␿⤌⧊ᰁⰍ࢖࣓࣮ࢪ㸬 
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